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Objective. To explore use of pharmacy learners as a means to expand pharmacy services in a layered
learning practice model (LLPM), to examine whether an LLPM environment precludes achievement of
knowledge-based learning objectives, and to explore learner perception of the experience.
Design. An acute care oncology pharmacy practice experience was redesigned to support the LLPM.
Specifically, the redesign focused on micro discussion, standardized feedback (eg, rubrics), and co-
operative learning to enhance educational gain through performing clinical activities.
Assessment. Posttest scores evaluating knowledge-based learning objectives increased in mean per-
centage compared to pretest values. Learners viewed the newly designed practice experience positively
with respect to perceived knowledge attainment, improved clinical time management skills, contribu-
tions to patient care, and development of clinical and self-management skills. A fifth theme among
students, comfort with learning, was also noted.
Conclusion. Layered learning in an oncology practice experience was well-received by pharmacy
learners. Data suggest a practice experience in the LLPM environment does not preclude achieving
knowledge-based learning objectives and supports further studies of the LLPM.
Keywords: Layered learning practice model (LLPM), active learning, experiential education, oncology
INTRODUCTION
The landscape of health care in the United States has
been changing since the Affordable Care Act was signed
into law in 2010. Demand for health care services is rising
as the population ages. Reimbursement for services is
declining, and there is an increase in demand for contin-
uous quality improvement initiatives as well as reporting
on quality measurements. As such, innovative services
offered to patients remain at the forefront of practice
keeping the following gestalt in mind “Use less, spend
less, waste less.”1,2
Institutions are beginning to explore use of pharmacy
learners as a means to expand pharmacy services in a lay-
ered learning practice model (LLPM). Reports from
health care institutions within the United States highlight
use of pharmacy learners engaged in a variety of clinical
activities as a means to grow pharmacy practice mod-
els and achieve clinical outcomes.3,4 Use of pharmacy
learners to enhance care of patients is a forecasted prior-
ity.1 With a growing interest in pharmacy learners as a
means to drive clinical outcomes, delivery of education
through patient care activities is critical. This may be
particularly important to consider when multiple learners
at different levels in training are assigned to a single
preceptor. Furthermore, it is important to consider the
delivery of educational aspects of performing clinical ac-
tivities and to provide adequate support for learners as
they engage, especially when learners are beginning to
independently provide patient care activities or when
learners are integrated into delivery of novel pharmacy
services to expand pharmacy practice models.4
Limited publications are available in the pharmacy
literature that evaluate a layered learning approach to
experiential pharmacy education.3,5-7 Studies evaluating
the impact of implementing a LLPM at US institutions
focus on the effect that learners have on clinical out-
comes.3 However, academically-focused questions with
respect to embracing this notion remain unanswered:
whether layered learning enhances or detracts from qual-
ity experiential education; how one can provide educa-
tion in a layered learning environment; whether learners
will reject this practice; and how one can ensure that
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knowledgebase is growing at the same rate as clinical
skill. While these questions linger, this model of educa-
tion and immersing learners in apprenticeship roles has
been a long time practice in medicine.8-12
Clinical teaching is founded on traditional appren-
ticeship models of “see one, do one, teach one.” As
this paradigm continues to be pervasive in experiential
medicine, concerns about numerous shortcomings have
arisen.13 Lave andWenger thought traditional apprentice-
ship models were too limited. As a result, they expanded
the traditional clinical teaching model to community of
practice (COP) theory, which emphasizes tacit, cognitive,
and social aspects of learning that occur when the learner
is immersed in a community of practice through legiti-
mate peripheral participation.14 Growth in knowledge
occurs through the process of changing identity in and
throughmembership in a community of practice. As such,
mastery is an organizational and relational aspect of
communities of practice. In COP theory, developing
an identity as a member of a community and becoming
knowledgably skillful are parts of the same process. En-
hanced education through performing clinical activi-
ties, a key element of the LLPM environment, can be
explained by COP theory.
In2011, theUniversity ofNorthCarolina (UNC)Med-
ical Center (UNCMC) and the Eshelman School of Phar-
macy evaluated the possibility of engaging learners at
different experience levels as ameans to elevate teaching/
learning and practice opportunities. This translated to
learners at a different points in training (eg, advanced
pharmacy practice experience (APPE) students, postgradu-
ate year (PGY) 1 residents, PGY2 residents) being assigned
to practice experiences and was called the LLPM. A chal-
lenging aspect of the LLPM is the dichotomy of responsi-
bilities for the preceptor. For example, in addition to leading
a team of pharmacy learners who, in partnership with the
preceptor, provides care for patients, preceptors must also
maintain a robust educational experience at an appropriate
academic level for all learners.
The acute care oncology pharmacy practice experi-
ence is based in a large 804-bed academic medical center.
The practice experience is a 4-week experience for APPE
students, PGY1, and PGY2 oncology residents. On aver-
age, 20 patients are admitted to this service on any given
day. The oncology service is routinely staffed by a multi-
disciplinary team that includes an attending physician,
oncology medical fellow, second-year medical resident,
two first-year medical residents, an attending pharmacist
(AP), and a registered pharmacy technicianwho functions
as a transitions-of-care specialist.15
Incorporation of pharmacy learners into the pa-
tient care process, part of the LLPM goals, presented
challenges to continuing pedagogical approaches (ie, topic
discussions) commonly used. Time constraints made it
difficult to attend to complex clinical responsibilities
and present therapeutics in lecture format to each learner
on rotation.Consequently, our teamdesigned an approach
to educate learners within an experiential setting that in-
cluded multiple layers of learners (eg, APPE students,
PGY1 and PGY2 residents). The redesign was intended
to support a larger volume of learners at different places in
their training. The approach focused onmicro discussion,
standardized feedback (eg, rubrics), and cooperative
learning to enhance educational gain through performing
clinical activities. Developing this strategy required
changes to the practice experience including preceptor
orientation and trainee approaches to learning. The
change in orientation necessitated experiential syllabus
redesign, alteration in teaching methods, and learning
activities. Thus, the purpose of this study was to (1)
describe delivery of education in an oncology phar-
macy LLPM environment; (2) evaluate achievement
of knowledge-based learning objectives in a group of
learners engaged in the LLPM; and (3) explore learner
perception of the LLPM experience.
DESIGN
Considering the demand for expansion of pharmacist
care services (eg,medication reconciliation and discharge
counseling) as well as a growing volume of learners, the
LLPM represented an opportunity to possibly accommo-
date both needs. Practicing pharmacy in the LLPM envi-
ronment causes a shift in orientation of care to occur. It
moves the preceptor from being the major driver of phar-
macist care services to being responsible for managing
a team that works toward these goals. In this context, it
was unknown whether adding new pharmacist care ser-
vices would enhance learning or pose a barrier to it. Be-
cause of time constraints, new pharmacist care services
ultimately replaced previous pedagogical approaches.
Furthermore, learner perception of the experience was
unknown.Our teamevaluated practice experience design,
made changes to support the LLPM, and conducted this
evaluation. This study was reviewed and approved by the
UNC institutional review board. Overall, the new design
of the acute care oncology pharmacy practice experience
was developed to: (1) provide robust education to all
trainees in a LLPM; (2) reduce time to learner immersion
in clinical activities; (3) support residents as coprecep-
tors; and (4) enhance education through performing clin-
ical activities.
Preparation was necessary to implement the new
approach to education in the LLPM environment. Two
preceptors and one first year resident were principally
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involved in the creation of educational tools, learning
activities, and structuring of educational activities in-
cluded as part of the LLPM. Preceptor colleagues assisted
with peer review of newly designed educational tools.
From concept to reality, preparing for the new approach
to education in the LLPM environment took approxi-
mately six months. In addition, a team-teaching approach
to review oncology-specific content was coordinated by
oncology preceptors for each learning level. As part of
this arrangement, all preceptors rotated to facilitate the
learning activities. Weekly sessions with predefined con-
tent, designed by board-certified oncology preceptors,
were created as part of a longitudinal curriculum. These
sessions, called “Hematology/Oncology Power Hours
(HOPS)” were designed to focus on learning at the level
of the PGY2 oncology resident. The HOPS content fea-
tured advanced level programming that offered continu-
ing education credit for each activity. The content aligned
with oncology residency requirements andmaterial tested
to achieve board certification in oncology pharmacy. In
addition, weekly sessions were coordinated that focused
on foundational oncology content such as anticoagulation
in cancer, pain management, benign hematology, among
other topics. This activity was intended to target learning
at the level of APPE students and was designed to be
appropriate for a PGY1 learner as well.
A syllabus for this practice experience was created
for each layer of learner (eg, APPE students, PGY1 and
PGY2 oncology residents). Each syllabus had clear
rotational outcomes, goals, and objectives stratified by
knowledge, ability, and professionalism for every learn-
ing layer.
A key element of the syllabus redesignwas thatwhen
comparing and contrasting learning level syllabi with re-
spect to knowledge-based learning objectives, the objec-
tives varied in both depth and breadth of subject matter.
However, general content was consistent among all learn-
ing levels. Knowledge-based content was selected accord-
ing to the most commonly encountered clinical scenarios
on the acute care oncology service.16Educational activities
were developed to coach the learner through development
of the library of oncology pharmacy illness scripts irre-
spective of patient cases encountered on service and high-
lighted by the learning objectives.16
For each learning level, a case-based self-study
learning guide was created that aligned with learning ob-
jectives for the practice experience. The guide was given
to the learner at the start of the experiential month.Within
this document, a general timeline was constructed to
guide the learner in time management of educational ac-
tivities. The suggested time frame of completionwas gen-
erally one to two key practice experience concepts per
week with completion of the entire guide spanning over
the course of the experiential month. Therefore, concept
ordering in the learning guide was strategic, with content
at the beginning of the learning guide being basic and
building toward more advanced content. Given that one
of the objectives of the LLPMwas to improve pharmacy-
related national patient safety goals, some content fo-
cused on background information and system processes
that the learner needed to know to perform clinical activ-
ities such as medication reconciliation, medication his-
tory taking, patient counseling, creation of adherence
care plans, and navigation of specialty pharmacy services.
Students were to complete these sections of the learning
guide prior to the first day of the practice experience.
Structuring the learning guide this way was meant to al-
low learners to engage in higher orders of critical thinking
when encountering patients. For each lesson, background
reading citations were offered alongside key learning
concepts. Thiswas supplementedwith case-based scenar-
ios learners were instructed to work through.
Using the learning guide in this manner parallels the
flipped classroom model where the review of content
occurs prior to the first learning activity.17 This was fol-
lowed by application of this content through performing
clinical activities. Evaluation of learner performance of
clinical activities took place through observation and real-
time feedback using a rubric to ensure consistent evalua-
tions took place. This techniquewas helpfulwhen engaging
the learner team in new and innovative pharmacist care
services that could help grow the pharmacy practice model
and when they were first engaging in independent perfor-
mance of clinical activities.
Both APPE students and PGY1 residents were re-
quired to maintain a daily log. In the log, they identified
concepts learned and expanded on them with a short
excerpt describing what was learned using one to two
supporting primary literature references. Topics were
learner-identified. The daily log was meant to reinforce
educational content encountered during the experiential
month. Originally maintained in a Microsoft Word doc-
ument submitted weekly to the preceptor for review, the
learning log was recreated as a wiki-based online tool
called Pharmacopedia (UNC Eshelman School of Phar-
macy, Chapel Hill, NC). The Pharmacopedia program
functions like a message board where learners can post
their learning log entries online using wiki text program-
ming. These entries are accessible to other current or
future learners in the practice experience. Using Pharma-
copedia allowed real-time preceptor review of content
and thus feedback and coaching for the learner. Preceptor
feedback included micro-discussion on entries to rein-
force and clarify content. In addition, posted topics could
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be shared among learners as an educational resource.
Lastly, learner performance evaluation data could be dis-
cerned based on selection of topics.
Orientation content was provided to learners prior to
the experientialmonth and included a copy of the syllabus
and respective learning guide. In addition, information
pertinent to the acute care service and an introduction
to aspects and processes that are part of the service
(eg, specialty pharmacy services, prescription insurance,
and medication assistance programs) were provided to
learners. Assessment rubrics for clinical activities such
as admission medication histories and patient counseling
were also distributed. Information relative to expectations
with regard to monitoring parameters for an oncology
patient and presentation of an oncology patient case was
developed in awritten format and also given to learners up
front. Literature on precepting practices and experiential
education was distributed to residents. Lastly, learners
were required to complete a prerotation questionnaire that
inquired about short-term and long-term learning goals.
In the previous model, this content was covered in
a lecture-based format as part of the orientation process.
In the LLPM experience, the same information was given
to learners on an electronic platform with the request to
review it prior to the first day of the practice experience.
This evolved over time into a website resource in which
orientation documents were housed to offer learners
more context and convenient access to the information.
Learners were encouraged to apply learned concepts by
performing clinical activities immediately upon starting
the practice experience. Examples of clinical activities
included medication reconciliation, resident-led patient
counseling, and for APPE students, taking admissionmed-
ication histories. Thus, this process resembles a flipped
model approach in the classroom containing all three el-
ements of a flipped model (preclass content, student cen-
tered active learning, assessment of student learning).
The layered practice experience was designed to in-
corporate cooperative learning techniques into cognitive
development of learners through near peer teaching.18
Learner layers included one resident and one APPE stu-
dent. Either a PGY1 or PGY2 resident served as coprecep-
tor of the APPE student with the AP preceptor. Further,
knowledge-based learning objective content was consis-
tent among the three learning levels and thus created
a structure in which a resident teaching an APPE student
reinforced resident retention of content according to the
learning pyramid.19 To support this process, the AP pre-
ceptor created an answer key to the APPE student learning
guide and offered this for the resident to use as a tool to
facilitate cooperative learning. The answer key contained
answers to case questions, but also included talking points
and considerations of the educational content to guide dis-
cussion and learning activities between the resident and
APPE student. The resident also reviewed patients the
APPE student cared for on a daily basis. The AP preceptor
was responsible for the resident’s learning activities per-
taining to learning guide content and patients the resident
cared for. For residents andAPPE students, patient volume
was gradually increased over time according to learner
level and tailored to individual progress.
Providing a written performance evaluation was
reviewed with the resident at the start of the experiential
month. The resident was encouraged to maintain a log
documenting teaching activities pursued with the APPE
student and observations throughout the month. The writ-
ten evaluation for the student was edited by the AP pre-
ceptor to produce the final written evaluation for the
student. The AP preceptor also provided written evalua-
tion for the resident at the end of the practice experience.
The practice experience was structured to provide
each learner with a higher volume of and continual feed-
back throughout the experience. Feedback was offered in
a goal-oriented, objective, performance-based, sensitive
style, with the learner and preceptor working together
to create a common goal, a process often called feed-
forward.20 In addition to feedback offered in real-time
as practice experience activities occurred, the AP pre-
ceptor scheduled time dedicated to reflecting on the ex-
perience with each learner each week for three meetings,
followed by a formal end-of-experience evaluation dur-
ing the last week. These interactions focused on whether
or not the practice experience was meeting learner goals
or if there were any aspects that required change. Fur-
thermore, the AP preceptor provided constructive feed-
back that included development of goals for the upcoming
week.21 Reflective sessions allowed the resident and/or
student to identify new goals to incorporate into the expe-
rience. The process of giving verbal feedback to the APPE
student was facilitated by the AP preceptor and used as
a learning experience for the resident. The AP preceptor
provided the resident constructive feedback verbally dur-
ing each reflection meeting.
Two rubricswere created toobjectivelyguide feedback
given for APPE student medication histories and resident-
led patient counseling sessions. The resident and student
were given the medication history and patient counsel-
ing rubrics at the start of the practice experience, and the
tool was reviewed with them. All skill rubrics created
were based on a patient-centered approach to care.22,23
EVALUATION AND ASSESSMENT
Sixteen learners who were assigned to the acute care
oncology pharmacy practice experience from August
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2012-November 2013 were included in this evaluation.
Stage of learner was not used to schedule learners when
assigning them to the practice experience during the study
period. For both APPE students and PGY1 or PGY2 res-
idents, there were learner layers in the first half of the
experiential or residency year (seven learner layers) and
others who were in their second half of the year (one
learner layer). Demographics of the learners included
APPE students (n58), PGY1 (n51) and PGY2-oncology
(n57) residents. Within this time frame, a four-month
evaluation was conducted to assess achievement of
knowledge-based learning objectives in a subgroup of
learners within the 16-learner cohort. This subgroup in-
cluded three PGY2-oncology residents, one PGY1 resi-
dent and four APPE students.
During the four-month evaluation, a 10-item pre/
posttest assessment was given (100% response rate).
The same set of multiple choice questions were used for
both the pretest and the posttest. Questions were con-
structed for each learner layer to test content supported
by the self-study learning guide. Domains of content eval-
uated for every learner layer included chemotherapy
order review and febrile neutropenia as well as antimicro-
bial prophylaxis. For APPE students, evaluation included
content focused on chemotherapy-induced nausea and
vomiting, vancomycin pharmacokinetics, pain manage-
ment, and hematopoiesis. For APPE students and the
PGY1 resident, evaluations included content on antico-
agulation in cancer. For both PGY1 and PGY2-oncology
residents, the evaluation included content onchemotherapy-
related discharge coordination, and chemotherapy
toxicity. Lastly, for PGY2-oncology residents, the eval-
uation included content on selection of chemotherapy
regimen.
Descriptive statistics were used to analyze the re-
sults. All learners improved their scores based on pre/
posttest values (Table 1). Students and residents had vary-
ing entry scores on the pretest with an average score of
60% for both learner cohorts. There was an overall posi-
tive value change in percentage of difference between
pretest and posttest scores with a mean change in score
of115%.Whencomparingpercentage of change, students
had the largest change in scores (118% average change)
followed by residents who improved their scores112.5%.
All APPE students and residents passed this practice
experience.
To assess learner perceptions of experiential educa-
tion in the LLPM environment, qualitative research
methods were applied to evaluate feedback from the 16
learners assigned to the practice experience. Comments
Table 1. Learner Pre/Posttest Scores for 4-Month Evaluation (N58, 4 APPE Students and 4 Residents)
%
Learner Layers Per Month
APPE
Student Pretest
APPE Student
Posttest
Resident
Pretest*
Resident
Posttest*
Month 1: APPE Student #1/Resident #1 30 50 60 80
Month 2: APPE Student #2/Resident #2 40 70 40 50
Month 3: APPE Student #3/Resident #3 90 100 70 80
Month 4: APPE Student #4/Resident #4 80 90 70 80
*Small sample size prohibits publication of stratified scores by resident level
Table 2. Educational Design Principles for Layered Learning Practice Model in Pharmacy Practice Experiences
Design stratified learning outcomes with supporting goals and objectives for each level of learner; learning objectives should be
congruent across all learner layers but differ in depth and breadth (eg, rotation-specific syllabus)
Directly link all learning objectives to rotational activities (eg, a febrile neutropenia learning objective is supported by a section of
the self-study guide)
Shift foundational and orientation content to a self-study approach as a means of maximizing learner time engaged in performing
clinical activities (eg, create a practice experience website and self-study learning guide)
Facilitate, motivate, and provide framework to learners to empower them to engage in self-directed learning; use micro-discussions
to reinforce and clarify content (eg, provide structure in the form of a self-study learning guide and review the content to clarify
any misunderstand of material)
More advanced levels of learners should engage in near peer teaching with junior learners to reinforce their own understanding and
develop teaching competencies; however, they will require differentiated support by the primary preceptor to do so (eg, create an
answer key with discussion points on self-study learning guide content for the more senior learner to use when teaching a more
junior learner)
Provide additional learning strategies to enhance learner education through direct patient care activities (eg, evaluation rubrics)
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from resident and student evaluations, as well as written
feedback from residents and students who experienced
the practice experience as part of the LLPM, were ana-
lyzed. Qualitative feedback submitted either through the
formalized evaluation process or written and submitted to
the AP preceptor was reviewed by four independent per-
sons, who categorized and coded the data thematically.24
The coders collectively refined the categories and used
descriptive results to generate key themes present in these
data.
Overall, APPE student and resident feedback on the
new practice experience design was positive. Residents
discussed four major themes: perceived knowledge at-
tainment, improved clinical timemanagement skills, con-
tributions to patient care and development of clinical and
self-management skills. Students also focused on these
four themes with an addition of a fifth theme, comfort
with learning.
Students and residents both verbalized that they felt
like they developed a deeper understanding of oncology
pharmacy as a result of completing the practice experi-
ence. Perceived attainment of knowledge was described
by residents and students. Resident comments highlighted
the practice experience structure, which supported self-
directed learning: “The LLPM focuses on independent
learning, which is one area that I have improved in this
month. This is especially important, as this is an essential
skill after residency.” Students perceived the learning
guide, discussions of content, andPharmacopedia as valu-
able tools to support their knowledge construction: “The
learning guide, projects and pharmacopedia entries allow
students to keep learning oncology knowledge and patient
care skills in an efficient way. Through this rotation, I
learned more than I expected.”
Learners perceived an increased ability to manage
the demands of a clinical service. Learners expressed that
the demand and busy nature of the service and practice
experience were unlike any experience they had to that
point, which forced them to improve their time manage-
ment. This theme was more prevalent in resident com-
mentary: “I had opportunity to practice autonomously on
a very difficult inpatient service and work on my priori-
tizing and time management skills.”
Learners reported believing they provided responsi-
ble care for patients and contributed to patient care as part
of the interdisciplinary health care team: “This opportu-
nity [rounding] provided opportunities to provide patient-
centered care tomy patients. I was able to round on a daily
basis, provide effective disease state and drug therapy
monitoring, make therapy-related recommendations, as
well as help ensure that patients were able to have access
to appropriate medications upon discharge. Having the
opportunity to round as part of a multidisciplinary team,
and incorporate oneself as a valued team member.”
Residents often described the theme of developing
clinical and self-management skills. Residents associated
their skill development most commonly with practice in
clinical activities, but also with performing the duties of
a resident preceptor: “Being the primary preceptor was an
excellent learning experience and taught me how to be
organized for both me and the student, as well as manage
our time to be able to complete patient care activities and
topic discussions. Also, I was able to work towards one of
my overall goals of giving feedback. In the student mid-
point evaluation, I was required to give some constructive
feedback in communication. The student understood and
immediately worked towards improving communication
skills.”
Most APPE students favored the near peer teaching
structure of the new practice experience design: “Having
a resident as a preceptor I feel is a little less intimidating
than having the primary preceptor as the only preceptor,
and I think there was a better comfort level there. Also,
especially with pharmacy students that plan to do a resi-
dency, I feel having the immediate preceptor being a res-
ident can give invaluable feedback and encouragement to
prepare for residency, having very recently been through
that process.”
Thus, the data suggests that the new approach to
education coupled with the introduction of the LLPM
environment was well-received by learners and did not
appear to preclude achieving knowledge-based learning
objectives.
DISCUSSION
Community of practice theory emphasizes learning
cognitive and physical skills inside a community of di-
verse expertise.14 The LLPM is best represented by the
COP theory where the community is the health care team.
In communities of practice, students learn through legit-
imate peripheral participation. Layered learners are legit-
imate (required to be there), peripheral (experts are
central), and participants (perform patient care services).
From participation in patient services, learners derive
meaning, purpose, and ultimately a professional iden-
tity.25 In theme 3, learners described how this model
allowed them greater participation in patient care. This
facilitated the students’ view of themselves as valued
health care team members.
InCOP, learners acquire not only domain knowledge
(addressed in theme 1, knowledge attainment), but also
heuristic strategies (applicable techniques for accomplish-
ing techniques), control strategies (techniques for solving
problems), and learning strategies.26 More informal and
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tacit learning was described by theme 2, improved clinical
time management skills, and theme 4, development of
clinical and self-management skills. In clinical clerkships,
students must also have safe learning environments with
support in cognitive, affective, and practical domains.27,28
The APPE students’ theme of comfort in learning is evi-
dence for this need for support, which allows learners to
transition to a more central, expert position in the commu-
nity of practice. Making the transition to provide expe-
riential education in a LLPM environment can be
a challenging undertaking. Therefore, we present core
educational design principles that could be applied to
a given practice site in Table 2.
A larger amount of time was spent preparing for
learner experiences in the LLPM environment. This in-
cluded increased time needed to create and continuously
review educational tools, as well as time to coordinate
monthly activities for learner teams. Consequently,
a checklist of practice experience onboarding compo-
nents was created to improve preceptor efficiency. It
was challenging to create new time management habits
and execute learning activities as planned until precep-
tors learned to function in their new role. The experi-
ence underscored that educating learners in this style
demanded a different method of leadership using dif-
ferent skillsets. Clinical care of patients was thought
to be more thorough and offer more breadth of phar-
macy activity. Time was easier to manage with a less
lecture-based approach to experiential education (ie
topic discussions).
The practice experience itself was more consistent
from learner team to learner team. This has important
potential benefit to the medical center. More consistent
academic practices create an environment in which ex-
pectation of deliverables from the pharmacy team are
evident in practice. Using a flipped model that frontloads
the learner with foundational content allows learners to
apply learned concepts to more direct participation in
patient care activities. This has potential to translate to
scenarios in which the learner serves as a pharmacist ex-
tender and provides care services that benefit both pa-
tients and the institution, such as medication reconciliation.
Additionally, time dedicated to orienting the learner is re-
duced and therefore does not interfere with patient care ac-
tivities. This allows the pharmacist and the learners to be
more visible to the health care team and patients. With in-
creased patient care activities (eg,medication reconciliation,
admission medication histories, patient counseling), the
quality of patient care is improved, which may translate
into better patient outcomes and less financial losses in the
Accountable Care era of health care. Indeed, this experi-
ential education design has the potential to advance the
role of the pharmacist. Not only does the model support
growth in knowledge, but, it also considers building
practical skill sets and attitudes needed to practice in
advanced roles.
Learner perceptions of the practice experience were
positive and achievement of knowledge-based learning
objectives did not appear to be compromised when pro-
viding education in a LLPM environment. This has
important implications for the institution to further
strengthen the relationship between the medical center
and the school of pharmacy. Additionally, for our institu-
tion, this model aligns well with goals outlined as part of
the renaissance curriculum transformation taking place at
the school.29
The authors appreciate multiple limitations associ-
ated with this report. This was a small sample size, which
may preclude generalizability of the results. Layering of
learners only included resident to APPE student layers
and did not include resident to resident layers, introduc-
tory pharmacy practice experience (IPPE) students or
layer variations beyond two learners. Additionally, few
PGY1 resident to APPE student layers were included
in the evaluation. Furthermore, analyzing a dataset of
learners assigned to one individual preceptor undoubtedly
introduced subjectivity.
Once our institution implemented the LLPM envi-
ronment, this became the “standard of care” for the on-
cology pharmacy practice experience and consequently
no control cohort was included in the data analyses. As
a result, it is difficult to discern whether these results can
specifically be attributed to any of the changes made to
experiential education provided in the LLPM environ-
ment. Further, the acute care medical service was within
oncology pharmacy, a specialized area of practice. Much
of the practice experience design was included to em-
power the learner to provide care at a higher level on
a specialized service they may have had little to no expe-
rience with.
It is probable that institutional differences in hospital
type, affiliations with a pharmacy school, pharmacy prac-
tice models, block scheduling, and available learner
volume will present challenges to incorporating the tech-
niques outlined here. The data are preliminary and intended
to be exploratory and education theory-generating as well
as an illustration of a potential “best practice” in expe-
riential pharmacy education delivered within a LLPM
environment.
Further studies are warranted in a larger sample size
to better characterize layered learning in terms of depth of
understanding, measures of problem solving, motivation
for further learning and retention rates.2 Additionally,
more robust quality measures that capture the benefits
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of the LLPM at the institutional level, development of
preceptor skills, and performance evaluation approaches
that improve preceptor accuracy would be beneficial to
study.
CONCLUSION
This approach to education in a practice experience
supports adoption and expansion of the LLPM. Coupled
with the introduction of the LLPM environment, this ap-
proach was well-received by learners and did not appear
to preclude achieving knowledge-based learning objec-
tives. Broadening thismodel to other experiential practice
sites would serve to generate a larger sample size through
which more robust evaluation would be possible. Explo-
ration of patient and institutional outcomes in the setting
of the LLPM would be interesting to explore.
ACKNOWLEDGMENTS
The authors would like to acknowledge Rowell
Daniels and Robert Blouin for their roles in articulating
the vision for theLLPM. In addition, the authors acknowl-
edge Lindsey Amerine, Scott Savage, Bryan Mears, and
Stephen Eckel. Lastly, the authors thank the APPE stu-
dents, and PGY1 and PGY2 residents who participated in
the practice experience for their engagement, patience,
and contributions to the development of this model.
REFERENCES
1. Weber RJ. Issues facing pharmacy leaders in 2015: suggestions
for pharmacy strategic planning. Hosp Pharm. 2015;50(2):167-172.
2. Wellikson L. Health care imperative for practice model change.
Am J Health Syst Pharm. 2011;68(12):1096-1097.
3. Delgado O, Kernan WP, Knoer SJ. Advancing the pharmacy
practice model in a community teaching hospital by expanding
student rotations. Am J Health Syst Pharm. 2014;71(21):1871-1876.
4. Gubbins PO, Micek ST, Badowski M, et al. Innovation in clinical
pharmacy practice and opportunities for academic-practice
partnership. Pharmacotherapy. 2014;34(5):e45-e54.
5. Lindblad AJ, Howorko JM, Cashin RP, Ehlers CJ, Cox CE.
Development and evaluation of a student pharmacist clinical teaching
unit utilizing peer-assisted learning. Can J Hosp Pharm. 2011;64(6):
446-450.
6. Hall K, Musing E, Miller DA, Tisdale JE. Experiential training for
pharmacy students: time for a new approach. Can J Hosp Pharm.
2012;65(4):285-294.
7. Leong C, Battistella M, Austin Z. Implementation of a near-peer
teaching model in pharmacy education: experiences and challenges.
Can J Hosp Pharm. 2012;65(5):394-398.
8. Cooke M, Irby DM, Sullivan W, Ludmerer KM. American
medical education 100 years after the Flexner report. N Engl JMed.
2006;355(13):1339-1344.
9. Stern DT, Papadakis M. The developing physician – becoming
a professional. N Engl JMed. 2006;355(17):1794-1799.
10. Durning SJ, Ten Cate OT. Peer teaching in medical education.
Med Teach. 2007;29(6):523-524.
11. Ten Cate O, Durning S. Dimensions and psychology of peer
teaching in medical education. Med Teach. 2007;29(6):546-552.
12. Ten Cate O, Durning S. Peer teaching in medical education:
twelve reasons to move from theory to practice. Med Teach.
2007;29(6):591-599.
13. Rodriguez-Paz JM, Kennedy M, Salas E, et al. Beyond “see one,
do one, teach one”: toward a different training paradigm. Qual Saf
Health Care. 2009;18(1):63-68.
14. Lave J, Wenger E. 1st ed. Situated Learning: Legitimate
Peripheral Participation. New York, NY: Cambridge University
Press; 1991.
15. Miyares MA. The attending pharmacist: roles and responsibilities.
Hosp Pharm. 2013;48(9):713-714.
16. Carracio CL, Benson BJ, Nixon LJ, Derstine PL. From the
educational bench to the clinical bedside: translating the Dreyfus
Developmental Model to the learning of clinical skills. Acad Med.
2008;83(8):761-767.
17. McLaughlin JE, Roth MT, Glatt DM, et al. The flipped
classroom: a course redesign to foster learning and engagement in
a health professions school. Acad Med. 2014;89(2):236-243.
18. Gleason BL, Peeters MJ, Resman-Targoff BH, et al. An active-
learning strategies primer for achieving ability-based educational
outcomes. Am J Pharm Educ. 2011;75(9):Article 186.
19. Wood EJ. Problem-based learning: exploiting knowledge of how
people learn to promote effective learning. Biosci Educ E-J. 2004;3:
DOI: 10.3108/beej.2004.03000006
20. Goldsmith M. Try feedforward instead of feedback. Leader to
Leader. 2002;Summer:11–15.
21. Beck DE, Boh LE, O’Sullivan PS. Evaluating student
performance in the experiential setting with confidence. Am J
Pharm Educ. 1995;59(3):236-248.
22. Cipolle RJ, Strand LM, Morley PC. Pharmaceutical Care
Practice: The Clinician’s Guide. 2nd ed. New York, NY:
McGraw-Hill Medical Publishing Division; 2004.
23. Galt KA, Galt M. Patient-Centered Care for Pharmacists.
Bethesda, MD: American Society of Health-system Pharmacists; 2012.
24. Patton MQ. Qualitative Research and Evaluation Methods.
4th Ed. Thousand Oaks, CA: Sage Publications; 2014.
25. Dornan T, Littlewood S, Margolis SA, Scherpbier A, Spencer J,
Ypinazar V. How can experience in clinical and community settings
contribute to early medical education? A BEME systematic review.
Med Teach. 2006;28(1):3-18.
26. Collins A, Brown JS, Holum A. Cognitive apprenticeship:
making thinking visible. American Educator. 1991;15(3):6-11.
27. Kilminster SM, Jolly BC. Effective supervision in clinical
practice settings: a literature review. Med Educ. 2000;34(10):
827-840.
28. Yardley S, Teunissen PW, Dornan T. Experiential learning:
AMEE Guide No. 63. Med Teach. 2012;34(2):e102-e115.
29. Roth MT, Mumper RJ, Singleton SF, et al. A renaissance in
pharmacy education at the University of North Carolina at Chapel
Hill. N C Med J. 2014;75(1):48-52.
American Journal of Pharmaceutical Education 2016; 80 (4) Article 68.
8
